Key indicators: single-crystal X-ray study; T = 298 K; mean () = 0.000 Å; some non-H atoms missing; disorder in main residue; R factor = 0.041; wR factor = 0.104; datato-parameter ratio = 51.4.
A natural sample of perovskite (calcium caesium sodium iron titanium oxide) from the Tapira Alkaline Complex in southeastern Brazil was found by electron microprobe analysis to have the chemical formula (Ca 
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Experimental
Crystal data 
Data collection: XSCANS (Siemens, 1991 ); cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: CrystalMaker (CrystalMaker, 2007) ; software used to prepare material for publication: WinGX (Farrugia, 1999 
Comment
The term perovskite refers to both natural and synthetic compounds ABX 3 based on the mineral CaTiO 3 . CaTiO 3 itself is the most commonly occurring perovskite in the Earth's crust (Chakhmouradian & Mitchell, 1998) and an important material to immobilize high-level radioactive waste. The first structure determination was reported for a synthetic material (Kay & Bailey, 1957) , but structural studies of natural CaTiO 3 are quite rare and have been mostly limited to twinned crystals (Beran et al., 1996) . In central and southeastern Brazil, perovskite can be found as essential and accessory minerals of the Alto Paranaíba Igneous Province (Seer & Moraes, 1988; Sgarbi & Valença, 1994; Sgarbi & Gaspar, 1995) , where they form part of five important carbonatite complexes, as in Tapira (Lloyd & Bailey, 1991) . In these complexes, the conversion of perovskite in anatase (Soubies et al., 1991) resulted in some of the biggest known titanium concentrations, but even so these deposits are not still economically explored for technological reasons. There are many geological studies (Haggerty & Mariano, 1983; Mariano & Mitchell, 1991 ; and others) describing crystals of perovskite in the Brazilian carbonatite complexes as belonging to the system lueshite (NaNbO 3 )-loparite [(NaCe)TiO 3 ]-perovskite (CaTiO 3 ) but with the end member perovskite sensu stricto as the principal component.
In this work, a naturally occurring perovskite from the Tapira Alkaline Complex, localized at Minas Gerais State in Brazil (19°52' south and 46°50' west), has been investigated. The economic importance of this complex is due to the phosphates, titanium, and lanthanide and actinide elements drifts, which were formed by intemperism from primary magmatic rocks.
From electron microprobe analyses (major elements: Ca -38.9 (8) wt% CaO; Ti -56.6 (9) wt% TiO 2 ; minor elements: Na -0.224 (8) wt% Na 2 O; Fe -1.2 (1) wt% Fe 2 O 3 ; Ce -1.4 (3) wt% Ce 2 O 3 ), it can be concluded that the sample is essentially the mineral CaTiO 3 , with the calculated formula: Ca observed are also present in spectra of TiO 2 polymorphs, especially anatase and TiO 2 (B) as reported by Banfield & Veblen (1992) . This could be due to the octahedral TiO 6 or even to the Ca 2+ leaching from the perovskite, which has those two polymorphs as byproducts. Figure 1 shows the perovskite structure.
Experimental
Among crystals averaging 1-2 cm 3 in size, some have carbonate incrustations and alterations due to intemperism. The cleanest crystals were separated and the biggest were chosen for polished sections for chemical analysis. Initial refinements were performed using scattering factors for the neutral atoms of the major elements, with site occupancies based on the microprobe analyses (Ca 0.96 (2) Ti 0.98 (1) O 3 ), giving R = 0.0436, wR = 0.1099, and S = 1.315. The minor elements were added next, with the cation distribution based on the loparite (Na and Ce at A site) and latrappite structures (Fe at B site), and with the constraints that the displacement parameters of atoms within each of these sites be equal. The site occupancies for Ca and Ti were refined whereas those for the Na, Ce, and Fe atoms (including their uncertainties) were taken from the chemical analysis. In the final model, scattering factors for the ions were used and electroneutrality was found to be maintained with a total cation charge of +5.89 (2), according to the chemical formula (Ca Figures Fig. 1 . Part of the unit cell with the A site represented in dark blue, the B site in dark grey, and the oxygen ions in dark red. The bonds of the AO 12 are also all represented in blue. Displacement ellipsoids are drawn at the 70% probability level [symmetry codes:
calcium caesium sodium iron titanium oxide 
Data collection
Siemens P4 diffractometer R int = 0.033
Radiation source: fine-focus sealed tube θ max = 56.8º
Monochromator: graphite θ min = 4.6º
supplementary materials sup-3 
Special details
Experimental. Room temperature single-crystal X-ray diffraction standard experiment 
